Functional studies of human skin disease- and deafness-associated connexin 30 mutations.
Connexin 30 (Cx30) is a component of the gap junction complex. Dominant and recessive mutations in the GJB6 gene encoding Cx30 are associated with a variety of human inherited diseases primarily affecting the epidermis, hair, nail, and/or the inner ear. The underlying mechanism of disease associated with different GJB6 mutations such as the disruption of gap junction mediated intercellular communication is unknown. Towards understanding these disease mechanisms, transfection studies were performed in a keratinocyte cell line and in HeLa cells using EGFP tagged wildtype Cx30 and mutant Cx30 constructs harbouring dominant disease-associated GJB6 mutations. For all three of the skin disease-associated Cx30 mutations investigated, impaired trafficking of the protein to the plasma membrane was observed thus preventing the formation of functional Cx30 gap junctions. In contrast, the deafness-associated mutation T5M-Cx30/EGFP trafficked to the membrane but defective channel activity was observed following dye transfer studies.